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Sensors and Embedded Systems

m Sensors: collect data from the physical world

m Embedded systems: process and transmit that
sensed data
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Sensor Systems Are Already Around Us

® The modern automobile is an example
= Provide critical safety features
= Anti-lock braking, collision avoidance, traction control, etc

= Once luxury features are now mandated

Shwetak N. Patel - University of Washington




The Vision of Computing with Sensors
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Extending the Vision to Other Applications

m Health

= Home health, remote care, on body sensors

m Safety

= Roads, bridges, homes

m Sustainability

= Energy and water use monitoring, demand response
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Sustainability

=i

= Energy and water monitoring _____

m Automated appliance and lighting control

= Smart grid energy load balancing Ssg
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Residential Resource Monitoring Example
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Residential Resource Monitoring

m 15-20% reduction in energy use with appliance-
level feedback

= Studies date back to the 70s
= Sensor deployments were challenging

= Had to install sensors at every appliance location
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New Approaches

Sensing and Signal Processing & Feedback
Hardware Machine Learning TICHEIES

' Electricity
] — b E\anlur_;:ed 4
j By 2 i = . / 330.8
— :
ol

| == o & - asher On Cydle

j‘m b S ! 2.64

v T . {asher Off Cye |

£ Fas LED Monitor TV Turning On
4 &
e

g
W S| i

Electricity

= Single-point sensing for whole home energy itemization
m Infer device usage from noise

m Provide actionable feedback




New Challenges

m Battery life of sensor systems
m Power harvesting techniques
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Summary

m Have made a lot of progress in sensors and
systems to support them

m Huge amount of potential in applying them to
Important applications

= Emerging need for low-power solutions and
ways to provision sensors
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Questions?

Shwetak N. Patel - University of Washington




